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1
SANDING DEVICE

RELATED APPLICATION(S)

This Application claims priority to U.S. Provisional Patent
Application Ser. No. 61/652,869, filed on May 30, 2012,
which is incorporated herein by reference.

FIELD OF THE INVENTION

The present disclosure relates to sanding devices. More
particularly, the present disclosure relates to hand-held sand-
ing devices for use with sandpaper sheets.

BACKGROUND OF THE INVENTION

Sanding devices are used for sanding a variety of surfaces.
Some forms of sanding devices are manufactured with an
abrasive material permanently bonded to a base structure. In
one example, this type of sanding device comprises abrasive
particles adhered to a foam base. When the abrasive particles
are worn or clogged, the entire sanding device is discarded.

In order to mitigate the cost of discarding such sanding
devices, alternate variations are also available where the
sanding device is configured to interchangeably receive sand-
paper sheets. The sandpaper sheets are loaded and, after use,
the worn sandpaper sheet is removed and a new sandpaper
sheet is subsequently loaded. Such a sanding device is
molded as a single unit and typically has an extension flexibly
integrated on each end to provide an open slot on each end.
This sanding device further includes a series of spikes with
the slot for retaining the sandpaper. The sandpaper is loaded
onto the spikes when the extension is flexed away to enlarge
the slot. Once the sandpaper is properly positioned, the exten-
sion is released and the slot is closed. The two extensions
typically oppose one another to retain the sandpaper in two
locations. One example of a prior art sanding device is shown
in FIGS. 1-3.

The extensions are typically integral to the sanding device
and are formed by a molding process. Rubber is a common
material used for the fabrication of these types of sanding
devices. Unfortunately, the excessive bending of the exten-
sions between their more open and closed positions on a
continual basis causes fatigue of the connection and often
results in the extension breaking off. It has also been observed
that if the extensions are over flexed to an extreme position
during a single use, breakage may occur. Once breakage has
occurred, the sanding device cannot function as intended and
is usually discarded.

Therefore, there is a need for sanding devices that over-
come, alleviate, and/or mitigate one or more of the aforemen-
tioned and other drawbacks of prior art sanding devices.

BRIEF SUMMARY OF THE INVENTION

A sanding device for use with sandpaper sheets comprises
a base having a first extension located on a first end and a
second extension located on a second end. A plurality of
spikes is affixed to the base and extends from the base into
slots defined by the space between the base and the exten-
sions. The spikes are used to secure a sheet of sandpaper to the
sanding device. The first and second extensions are flexibly
connected to the base allowing a user to adjust either exten-
sion to a more open position in order to reveal the spikes and
load or unload a sandpaper sheet.

Each extension is connected to the base by a flexible con-
nector. The flexible connector is a length of semi-flexible
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material (e.g., polypropylene), which extends substantially
across the width of the sanding device. The flexible connector
connects an edge of the base and an inner edge of the exten-
sion. In a closed position, the two edges are separated by a
gap. When the extension is opened to further open the slotand
to reveal the spikes, the two edges come together and sub-
stantially close the gap. The contact between the two edges
limits the degree of opening and thereby reduces or limits the
stress on the flexible connector.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an perspective view of a prior art sanding device;

FIG. 2 is a top view thereof;

FIG. 3 is a cross-sectional view thereof, taken from line 3-3
from FIG. 2;

FIG. 4 is a top perspective view of an exemplary embodi-
ment of a sanding device according to the present disclosure;

FIG. 5 is a bottom perspective view thereof;

FIG. 6 is a bottom view thereof;

FIG. 7 is a cross-sectional view thereof, taken from line 7-7
from FIG. 6;

FIG. 7A is an enlarged view of the flexible connector taken
from FIG. 7,

FIG. 7B is a cross-sectional view of the interior structure of
the exemplary embodiment of a sanding device, with the
exterior structure 40 removed for clarity;

FIG. 8 is a side view of the exemplary embodiment of FIG.
4;

FIG. 9 is a side view ofthe sanding device ofthe exemplary
embodiment showing an extension of the sanding device ina
flexed or open state;

FIG. 10 is a bottom perspective view of the sanding device
of'the exemplary embodiment shown with a sheet of sandpa-
per loaded thereto;

FIG. 11 is a cross sectional view thereof, taken from FIG.
10 illustrating the cross section along the center of the sanding
device; and

FIG. 12 is a detailed view of the spike positioned inside a
slot in an extension taken from FIG. 11.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings and in particular to FIGS. 4
through 7, a sanding device according to an exemplary
embodiment of the present disclosure is shown having refer-
ence numeral 10. Sanding device 10 includes a dome-shaped
base 12 and a pair of lateral extensions 14, namely 14a and
14b. The sanding device 10 further has a bottom 16, formed
with a plurality of vertical cutouts 18, and a top 20. The
sanding device 10 is adapted to secure a sheet of standard
sandpaper S and to provide an ergonomic, smooth, and
curved handle for engaging the sheet of sandpaper S with a
surface being sanded. The sandpaper S is secured by a plu-
rality of spikes 22a and 225 fixed to and extending from the
base 12, where the spikes 22 are positioned within the lateral
extensions 14a, 145.

The first lateral extension 14a (where an aspect of the
invention is described only for the first extension 14a, it
should be presumed that the device 10 may be constructed
and operated with a matching element of the second extension
14b) is attached to the base 12 at a first end by a first flexible
connector 26a. In the exemplary embodiment, the flexible
connector 26a comprises a length of material, which extends
from the front to the back of the sanding device 10. The
flexible connector 26 may be made thicker or thinner in order
to vary the tension it provides.
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As illustrated in FIG. 7, there is an elongated slot 28
between the base 12 and the first extension 14a. As will be
discussed below, a sheet of sandpaper is secured within the
slot 28.

According to the exemplary embodiment, the flexible con-
nectors 26a and 265 extend from the front to the back of the
sanding device and include an inner edge 30a of the lateral
extension 14a and a top edge 32a of the base 12. The inner
edge 30q of the lateral extension 14a and the top edge 32a of
the base 12 are separated by a gap 34a. The edges 30a and 32a
may act as blocking edges, as discussed herein.

In the exemplary embodiment shown in FIG. 7, the base 12
includes an interior structure 38 and an exterior structure 40.
The interior structure 38 has a skeleton structure and is shown
in isolation in FIG. 7B. The interior structure 38 is preferably
made of a light weight, hard, and semi-flexible material such
as polypropylene, nylon, etc. The interior structure 38 may be
manufactured using an injection molding process. Alterna-
tively, a soft elastomer (e.g., Santoprene™, TPE, TPR, etc.) is
over molded. It is preferred that the flexible connector 26a
and the interior structure 38 are a singularly formed structure.

The exterior structure 40, which extends around the exte-
rior of the sanding device 10, including both the base 12 and
the extensions 14a, 14b, is constructed of a softer over-
molded material having similar qualities to rubber. In particu-
lar, the exterior structure 40 has a lower durometer than the
interior structure 38 and may be, for example, an injection
molded thermoplastic elastomer such as Santoprene™. In the
exemplary embodiment shown in FIG. 7, the exterior struc-
ture 40 is over-molded onto the interior structure 38.

In an alternative embodiment, the interior structure 38 and
the exterior structure 40 may be combined and thus con-
structed of the same material. In the alternative embodiment,
it is preferred that the harder material of the interior structure
be used.

Referring to FIG. 9, in order to load and unload sandpaper
sheets S (see FIG. 10), the extensions 14a, 145 may be lifted
away from the spikes 22 opening the slot 28 to allow a sand-
paper sheet S to be inserted into the slot 28. The extension 145
is opened by a hand-applied upward force F on the end of the
extension 145 which causes the flexible connector 265 to
bend against its own tension. This movement further causes
the inner edge 306 of the lateral extension 145 to contact the
top edge 3254 of the base 12 resulting in an enlarged wedge-
like space 28' between the lateral extension 145 and the base
12. Additionally, when inner edge 3056 of the lateral extension
145 contacts the top edge 325 of the base 12, the gap 34' is
either minimized or reduced to zero. In the latter state, the
edge 32b acts as a stop to prohibit further opening of the
extension 14b.

The tension of the flexible connector 265 should be suffi-
cient to maintain the sanding device 10 in the closed position
other than when a user is specifically intending to open the
device 10. The contact between the two edges 305, 325 limits
the amount the flexible connector 265 may bend, thereby
limiting the range of motion and thereby limiting the amount
of tension the flexible connector 265 experiences. Specifi-
cally, the edge of the base 3256 and the inner edge 3056 of the
lateral extension 145 are positioned to limit the stress on the
flexible connector 265 to a predetermined level such as a
stress below the yield stress of the material used to construct
the flexible connector 265. Moreover, it is preferred that the
edge 3254 of the base 12 and the inner edge 305 of the lateral
extension 145 are positioned to limit the maximum stress on
the flexible connector 265, when the lateral extension 145 is
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moved between the open position and the closed position, to
a level that the flexible connector 265 can withstand for the
lifetime of the device 10.

With the lateral extension 145 in the open position shown
in FI1G. 9, one end of a sheet of sandpaper S is inserted into the
slot 28' with the abrasive side of the sandpaper S facing
towards the lateral extension 145. The sheet of sandpaper is
then pierced by the spike 225 as shown in FIG. 12, thereby
securing the sheet of sandpaper S to the sanding device 10. If
necessary, the lateral extension 145 may be compressed
towards the base 12 in order to press the sandpaper S against
the spike 225 and facilitate piercing of the sandpaper S by the
spike 225.

Next, the sheet of sandpaper S is wrapped around the
bottom 16 of the sanding device 10 and the opposite end of the
sheet of sandpaper S is similarly secured to the spikes 22a of
the opposite end of the base 12 as illustrated in FIGS. 10 and
11. When securing the second end of the sandpaper, care
should be used to ensure that the sandpaper S is taught against
the bottom 16 of the sanding device 10 with the abrasive side
of'the sandpaper S facing outward.

Once the sheet of sandpaper S is secured to the spikes 22a,
22b, the lateral extension 14aq is returned to the closed posi-
tion where the positioning of the spikes 22a, 225 within the
lateral extensions 14a, 14b prevents the sheet of sandpaper S
from moving relative to the sanding device 10.

It should also be noted that the terms “first”, “second”,
“third”, “upper”, “lower”, and the like may be used herein to
modify various elements. These modifiers do not imply a
spatial, sequential, or hierarchical order to the modified ele-
ments unless specifically stated.

The accompanying drawings only illustrate exemplary
embodiments of a sanding device and their respective con-
stituent parts, however, other types and styles are possible,
and the drawings are not intended to be limiting in that regard.
Thus, although the description above and accompanying
drawings contains much specificity, the details provided
should not be construed as limiting the scope of the embodi-
ments but merely as providing illustrations of some of the
presently preferred embodiments. The drawings and the
description are not to be taken as restrictive on the scope of the
embodiments and are understood as broad and general teach-
ings in accordance with the present invention. While the
present embodiments of the invention have been described
using specific terms, such description is for present illustra-
tive purposes only, and it is to be understood that modifica-
tions and variations to such embodiments, including but not
limited to the substitutions of equivalent features, materials,
or parts, and the reversal of various features thereof, may be
practiced by those of ordinary skill in the art without depart-
ing from the spirit and scope of the invention.

The invention claimed is:

1. A sanding apparatus for use with interchangeable sand-

paper sheets, comprising:

a base including a top portion adapted to be gripped by a
user and a bottom portion adapted to be encompassed by
one of the sandpaper sheets;

a lateral extension including a first end and a second end,
the lateral extension being spaced from the bottom por-
tion of the base defining a slot between the lateral exten-
sion and the bottom portion of the base for receiving a
portion of one of the sandpaper sheets; and

a flexible connector formed integral with and extending
from the first end of the lateral extension and contiguous
to and integral with a sidewall of the top portion of the
base, connecting the lateral extension to the base,
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wherein the flexible connector has a first end extending
from the sidewall of the top portion of the base and a
second end spaced from the first end of the flexible
connector forming a gap between the first end and the
second end of the flexible connector, the gap extending
within the flexible connector toward the lateral exten-
sion defining a cavity therein,

wherein the lateral extension is biased to a closed position
by the flexible connector and moveable to an open posi-
tion upon an application of tensional force on the lateral
extension and the flexible connector, and

whereby, in a closed position, the first end and the second
end of the flexible connector are separated from each
other by the gap and in the open position, the flexible
connector is bendable such that the second end of the
flexible connector is moveable toward the first end of the
flexible connector and the top portion of the base and the
second end of the flexible connector is contactable with
the top portion of the base to limit strain to the flexible
connector.

2. The sanding apparatus of claim 1, wherein the base and
the lateral extension include an interior structure and an exte-
rior structure that substantially encompasses the interior
structure.

3. The sanding apparatus of claim 2, wherein the interior
structure is comprised of a first thermoplastic material and the
exterior structure is comprised of a second thermoplastic
material and the first thermoplastic material has a higher
durometer than the second thermoplastic material.

4. The sanding apparatus of claim 2, wherein the flexible
connector is formed integral with the interior structure.

5. The sanding apparatus of claim 1, further comprising a
second lateral extension extending from a side of the base that
is mirror opposite that of the lateral extension, and spaced
from the base to define a second slot between the second
lateral extension and the base to receive a second portion of
one of the sand paper sheets.

6. The sanding apparatus of claim 1, wherein the flexible
connector is comprised of semi-flexible material.

7. The sanding apparatus of claim 1, further comprising at
least one spike extending from the base toward the lateral
extension that is at least contactable with the lateral extension
in the closed position.

8. The sanding apparatus of claim 1, wherein the sidewall
of'the top portion and the second end of the flexible connector
are positioned to limit stress on the flexible connector to a
stress below a yield stress of a material used to construct the
flexible connector.

9. The sanding apparatus of claim 1, further comprising a
second lateral extension including a first end and a second
end, the second lateral extension being spaced from the bot-
tom portion of the base defining a slot between the lateral
extension and the bottom portion of the base for receiving a
portion of one of the sandpaper sheets and a second flexible
connector formed integral with and extending from a second
end of the second lateral extension and contiguous to and
integral with a second sidewall of the top portion of the base,
connecting the second lateral extension to the base.

10. A sanding apparatus for use with interchangeable sand-
paper sheets, comprising:

a base including a top portion adapted to be gripped by a
user and a bottom portion adapted to be encompassed by
one of the sandpaper sheets;

a lateral extension including a first end and a second end,
the lateral extension being spaced from the base to define
a slot therebetween to receive a portion of one of the
sandpaper sheets;
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a flexible connector formed integral with and extending
from the first end of the lateral extension and contiguous
to and integral with a sidewall of the top portion of the
base; and

a spike extending from the base into the slot that is adapted
to interchangeably secure the portion of one of the sand-
paper sheets to the sanding apparatus,

wherein the flexible connector has a first end extending
from the sidewall of the top portion of the base and a
second end spaced from the first end of the flexible
connector forming a gap between the first end and the
second end of the flexible connector, the gap extending
within the flexible connector toward the lateral exten-
sion defining a cavity therein, and

wherein the lateral extension is biased to a closed position
by the flexible connector and moveable to an open posi-
tion upon an application of tensional force on the lateral
extension and the flexible connector, and the flexible
connector is adapted to limit movement defined by the
gap between the sidewall of the base and the second end
of the flexible connector.

11. The sanding apparatus of claim 10, wherein the base
and the lateral extension include an interior structure having
a plurality of cutouts and an exterior structure that substan-
tially encompasses the interior structure.

12. The sanding apparatus of claim 11, wherein the interior
structure is comprised of a first thermoplastic material and the
exterior structure is comprised of a second thermoplastic
material and the first thermoplastic material has a higher
durometer than the second thermoplastic material.

13. The sanding apparatus of claim 11, wherein the flexible
connector is formed integral with the interior structure.

14. The sanding apparatus of claim 10, further comprising
a second lateral extension extending from a side of the base
that is mirror opposite that of the lateral extension.

15. The sanding apparatus of claim 10, wherein the flexible
connector is comprised of semi-flexible material.

16. The sanding apparatus of claim 10, wherein the side-
wall of the top portion and the inner edge second end of the
lateral extension are positioned to limit stress on the flexible
connector to a stress below a yield stress of a material used to
construct the flexible connector.

17. The sanding apparatus of claim 10, further comprising
a second lateral extension including a first end and a second
end, the second lateral extension being spaced from the base
defining a slot between the lateral extension and the base for
receiving a portion of one of the sandpaper sheets and a
second flexible connector formed integral with and extending
from a second end of the second lateral extension and con-
tiguous to and integral with a second sidewall of the base,
connecting the second lateral extension to the base.

18. A method of securing a sheet of sandpaper to a sanding
apparatus comprising a base including a top portion adapted
to be gripped by a user and a bottom portion adapted to be
encompassed by one of the sandpaper sheets, a first lateral
extension including a first end and a second end, the first
lateral extension being spaced from the base to define a slot
therebetween to receive a portion of one of the sandpaper
sheets, a first flexible connector formed integral with and
extending from the first end of the first lateral extension and
contiguous to and integral with a first sidewall of the top
portion of the base forming a gap between the top portion first
sidewall and first end of first lateral extension, a second lateral
extension including a first end and a second end, the second
lateral extension being spaced from the base to define a slot
therebetween to receive a portion of one of the sandpaper
sheets and, a second flexible connector formed integral with
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and extending from the first end of the second lateral exten-
sion and contiguous to and integral with a second sidewall of
the top portion of the base forming a gap between the top
portion second sidewall and first end of second lateral exten-
sion which is mirror opposite the first sidewall of the top
portion of the base, the method comprising the steps of:
lifting the first lateral extension from a biased, closed posi-
tion by the first flexible connector and applying tension
to the first lateral extension and the first flexible connec-
tor with the second end of the first flexible connector
being contactable with the first sidewall of the base to
limit strain to the first flexible connector;
inserting a first end of a sheet of sandpaper between the
base and the first lateral extension;
securing the sheet of sandpaper between the base and the
first lateral extension;
releasing the first lateral extension and the first flexible
connector and allowing the first lateral extension and the
first flexible connector to return to the biased, closed
position;
lifting the second lateral extension and the second flexible
connector from a biased, closed position and applying
tension to the second lateral extension and the second
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flexible connector with the second end of the second
flexible connector being contactable with the second
sidewall of the base to limit strain to the second flexible
connector;

inserting a second end of the sheet of sandpaper between

the base and the second lateral extension;

securing the sheet of sandpaper between the base and the

second lateral extension; and

releasing the second lateral extension and the second flex-

ible connector and allowing the second lateral extension
and the second flexible connector to return to the biased,
closed position.

19. The method of claim 18, wherein the first end of the
sheet of sandpaper is secured by puncturing the sheet of
sandpaper with a first spike that is fixed to the base, extends
toward the first lateral extension and is contactable with the
first lateral extension in a closed position.

20. The method of claim 18, wherein the second end of the
sheet of sandpaper is secured by puncturing the sheet of
sandpaper with a second spike that is fixed to the base,
extends toward the second lateral extension and is contactable
with the second lateral extension in a closed position.
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